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Introduction
As people age they become more likely to require assistance with activities of daily living. Some require care in nursing homes or residential aged care facilities (RACF). The proportion of people living in RACF increases significantly with age from 2% of people aged 65-75 years to 26% of people 85 years and over [1] .
People living in RACF frequently have advanced cognitive and functional impairment and medical co-morbidities. Many are transferred to hospital emergency departments (ED) for management of acute changes in health, with up to 75% experiencing an emergency transfer each year [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . Residents of RACF have a higher rate of ED presentation and hospital admission than their community-dwelling peers [3, 10, [15] [16] [17] .
Despite the substantial burden of acute hospital transfer, the implications are not well quantified. This systematic review summarises current evidence relating to patterns of presentation, clinical consequences and health system utilisation surrounding emergency hospital transfer of RACF residents.
Methods

Search strategy
A comprehensive search of the peer-reviewed literature was conducted using the electronic databases Medline, Embase, CINAHL and Informit in December 2013. Box 1 shows the Medline(OVID) search strategy. Strategies for other databases were adjusted for database-specific indexed terms.
Reference lists of selected articles were hand-searched for additional papers. The search was not restricted by year of publication.
Inclusion criteria
Broad inclusion criteria were used to ensure a comprehensive overview. These included participants living in RACF, aged at least 65 years, outcomes reported of acute transfer to ED or hospital admission, and published in English. A RACF was defined as nursing home, care-home, or long-term care, skilled nursing or residential care facility. Studies referring to acute or chronic illness, palliative care or end-of life care, without reference to ED or hospital transitions were excluded.
Synthesis
Slavin's [18] method was followed to produce a best-evidence synthesis of the peer-reviewed literature. This includes selection of studies based on appropriate and consistent inclusion criteria, examination and evaluation of study characteristics and synthesis of the included literature with systematic description and analysis of key concepts [18, 19] .
Findings
Overview of included studies Eighty-three papers, from 15 high-income nations met the inclusion criteria ( Figure 1 ). No studies from low-or middle-income countries were found. Most studies were conducted in the USA (30/83, 36%), Australia (17/83, 20%), the UK (11/83, 13%) and Canada (8/83, 10%). Study settings varied by healthcare systems, funding models and access to care.
Most studies analysed hospital-based data; 42% (35/83) from a single hospital, and 27% (22/83) multiple hospitals within a specified jurisdiction. Others analysed RACF data (20%,17/83) or national data sets (11%,9/83). Most (63%,52/83) involved a 12-month study period.
Methodologies were diverse. Medical record review, combined with hospital administrative data was the most common (63%,52/83), while 24% (20/83) used patient interviews and 13% (11/83) included data from national health agencies such as Medicare and Medicaid. Sample size varied from <100 admissions to >500,000 episodes.
Patterns of presentation
Common reasons for transfer of RACF residents to ED are summarised in Table 1 . They had high rates of falls and fallrelated injuries [20] [21] [22] and more frequently presented with fractures ( particularly hip fractures) than communitydwelling peers aged >65 years [16, [23] [24] [25] [26] [27] . Watson et al. found RACF residents accounted for 30% of medically treated falls despite comprising only 5.6% of the study population [28] . Overall, RACF residents accounted for up to 26% of all hospital admissions with femoral fractures [27] .
Residents of RACF were more commonly diagnosed with infection, particularly of the respiratory and urinary systems, and presented more frequently with severe sepsis than community peers [3, 16, 27, 29, 30] . However, they had lower admission rates for cardiac and gastrointestinal conditions, and neoplasms [16, 26, 31, 32] . Reflecting substantial comorbidity, cognitive and functional decline, RACF residents were commonly transferred to ED with aspiration pneumonia or drug-related complications [33, 34] . [37, 46, 47, 50] Compared with the general ED population, RACF residents were more commonly acutely unwell on arrival according to ED triage categories. Street et al. found 59% of RACF residents were triaged in emergent and urgent categories compared with 45% of all ED presentations [35] . More broadly, 14-36% were assigned to category 1-2 (resuscitation, emergent), 49-80% to category 3 (urgent) and 15-35% to category 4-5 (semi-urgent, non-urgent) [5, 6, 8, 16, 26, 36, 37] . Variability in these proportions reported may reflect difficulties in rapidly assessing these patients. Residents of RACF more frequently presented with hypotension, tachycardia, impaired consciousness, delirium, dehydration, respiratory failure and septic shock, compared with community-dwelling older people [20, 29, 32, 33, [38] [39] [40] . This may reflect the relatively advanced age of RACF residents, as proportions are comparable with those for all ED patients aged over 65 years [26, 37] , or may indicate their susceptibility to severe, acute illness.
Further, RACF residents typically presented with multisystem disease, with an average of 3.4-4.5 diagnoses [10, 35, 41] , and 69% having four to seven secondary diagnoses applied in hospital [10] . Polypharmacy (93%), nutritional deficiency, pressure ulcers, cognitive and functional impairment (up to 81%), incontinence (up to 76%), immobility (up to 89%) and vision/ hearing loss (up to 57%) were prevalent [39, [42] [43] [44] [45] . Although comparator rates for community-dwelling populations were largely absent, Han et al. described cognitive impairment in 38% and vision/hearing impairment in 22% of older people living in the community who were seen in ED [39] .
Clinical consequences Intervention and investigation
In ED, RACF residents experienced high rates of investigation and intervention [8, 37, 41] . These included potentially invasive procedures, with 43-80% having blood tests [6, 45, 47, 49, 50] , 25% having arterial blood gas sampling [50] , 40-66% undergoing insertion of an intravenous cannula [6, 41, 45, 47, 50] and 12-23% placement of an indwelling urinary catheter [6, 45, 50] . Smaller numbers underwent more invasive procedures such as ventilatory support and cardiopulmonary resuscitation with questionable benefit given the extremely poor survival to discharge rates in this population [45, 50, 51] . Up to 85% of residents experienced radiological examinations [6, 29, 45, 47, 49, 50] . Although largely non-invasive, radiological investigations commonly involve intra-hospital transfers, movement between beds and pharmacological or physical restraints to restrict movement. Up to 70% received medication or blood products in the ED with associated potential for drug interactions or adverse drug reactions [6, 29, 45, 50] . Patients from RACF had higher rates of intervention and investigation than community-dwelling older people [29, 41] . Wang et al., reported 72% of RACF residents underwent imaging, 92% diagnostic testing and 72% experienced a procedure in ED compared with 44, 72 and 49%, respectively, of patients presenting from the community [29] .
In-hospital complications
A greater proportion of RACF residents had pressure ulcers upon admission and developed new pressure ulcers in hospital (19%) compared with community-dwelling older people (4.3%) [52] . Compared with residents with no transfers, residents transferred to hospital had higher rates of new pressure ulcers and longer healing times [53, 54] .
Thirty-eight percent of RACF residents seen in ED had developed delirium [39] . Delirium was associated with dementia, greater functional impairment, hearing loss and the presence of systemic inflammatory response syndrome [39, 55] . Of RACF residents seen in the ED, 6-month mortality was higher for those with delirium than those without (46 versus 27%) [55] . Despite the prevalence and adverse outcome associated with delirium, proportion of patients assessed or managed for this condition in ED is unclear.
An ED visit was associated with a three-fold increased risk of new, likely hospital acquired, gastrointestinal or respiratory tract infection for RACF residents [56] . Further, people living in RACF had increased rates of antibiotic resistant bacteria, which can result from frequent, or inappropriate antibiotic prescription, shared amenities and reduced awareness of optimal infection control practices within RACFs [57-62]. Moreover, among RACF residents, recent or recurrent hospitalisation or ED transfer was associated with increased acquisition of resistant organisms [57, 59, 60, 63, 64]. RACF residents appear particularly susceptible to iatrogenic illness and hospital-acquired infection, potentially adversely influencing the complexity, cost and success of treatment.
Acute hospital admission was associated with further functional decline in this population [65] . Post-hospitalisation functional decline, measured using the minimum data set activity of daily living score (MDS-ADL), was greater for people with significant pre-existing cognitive impairment. Average increases in scores among those admitted with fractured hip (7.65), stroke (6.53) and septicaemia (2.97) indicated deteriorations in functional ability [65] . Studies have suggested that functional outcomes following infection and pneumonia are better for residents treated in their facility compared with those who were hospitalised [53, 66, 67]. However, it was uncertain whether these effects resulted from acute transfer or greater severity of initial illness.
Mortality
Mortality from acute illness and transfer to hospital was high; 1-5% of RACF residents transferred to hospital died in the ED [8, 35, 37, 45, 50, 68, 69] . Once admitted a further 5-34% of residents died in hospital [2, 10, 26, 32, 35, 37, 41, 45, [68] [69] [70] [71] . Most deaths occurred within 1 week of admission, and up to half within the first 3 days [14, 29, 41, 70, 71] . Mortality rates were higher compared with older people admitted from the community, and RACF residents had a shorter time to death as an inpatient [3, 16, 31, 32, 70, 72, 73] . Among all patients admitted with pneumonia or sepsis, transfer from RACF was independently associated with mortality [30, 72, 74] .
Up to 52% of RACF residents died within 3 months of acute hospital transfer [14, 70, 75 ] and 12-29% died within 1 month of leaving hospital [8, 10, 33, 76] . Higher 30-day mortality rates were reported for people admitted with respiratory (43%) and circulatory disease (34%) [10] . Risk of transfer to ED and admission to hospital increased considerably over the last few months of life [77, 78] .
Higher C-reactive protein, lower estimated glomerular filtration rate, higher Modified Early Warning Score and polypharmacy on admission were associated with higher odds of death within 1 week of admission [71] . Multiple comorbidities and advanced age were also associated with an increased risk of in-hospital mortality [37, 70] . 
Health system utilisation Appropriateness of ED presentation
Ambulance use
A greater proportion of RACF patients than communitydwelling elderly people used ambulance transport [29, 41] with almost all (80-95%) transferred to ED by emergency ambulance [7, 8, 29, 37, 41, 43, 48, 69] .
Hours of arrival
Approximately half of RACF transfers arrived in the ED during normal business hours, with the remaining arriving in late evening or overnight [6, 8, 16, 20, 26, 29, 37, 43, 48, 50, 69, 80] . These proportions are comparable with those for community-dwelling older people [26, 29] . This suggests some RACF residents could potentially have accessed other 'in-hours' services such as general practitioners, pathology and radiology services. Although most EDs operate 24 h-a-day, outside of standard business hours there may be fewer senior staff, and reduced access to radiology and specialist consultation [81] .
Emergency department length of stay
Residents of RACF transferred to ED had an average length of stay (LOS) of 3.1-7.9 h [7, 26, 29, 35, 37, 50] . Emergency department LOS was longer for patients more unwell at presentation, and those admitted to inpatient units compared with those discharged [35, 37, 47] . In comparison with community-dwelling older people, RACF residents experienced longer average ED LOS and more frequently remained in the ED for over 4-h, with up to 37% of residents still in the ED 8-h after presentation [26, 29, 35, 37, 41] . A longer ED LOS was associated with out-of-hours presentations [26, 37] , possibly due to medical complexity of RACF residents and lack of access to specialist services.
Admission and inpatient LOS
People transferred from RACF had a high rate of hospital admission with 41-81% of residents seen in ED admitted to inpatient beds [5-8, 16, 26, 35, 37, 41, 45-47, 50 , 68, 69] and short stay units [37, 45] . RACF residents had a greater rate of inpatient admission than community-dwelling older people [16, 26, 29, 41, 47] , and longer average inpatient LOS [26, 31] . The average inpatient LOS for patients transferred from RACF ranged from 3 to 19 days [2, 5- 
Re-presentation to ED
Up to 37% of residents represented within 2 weeks of the initial ED visit and up to 66% re-presented within 12 months [8, 26, 35, 45, 46, 71, 75, 80] . Re-presentation rates were higher for older people from RACF compared with those living in the community [26, 83] . Associated characteristics included greater number of medical diagnoses, greater functional or cognitive impairment and depressed mood [84] .
Economic estimates
Costs of care were higher for residents admitted to hospital compared with those discharged from ED [50] . In North America, costs per resident for each ED presentation have been estimated at USD 748 (GBP452); with an additional USD 486 (GBP94) for each ambulance transfer and total costs per hospitalisation up to USD 6,796 (GBP4109) per person [50, 79] . Estimated cost of managing residents with pneumonia was higher for those hospitalised compared with those managed within the RACF [85, 86] . Bookvar et al. reported average costs of USD 5,202 (GBP3145) per hospitalised resident with pneumonia compared with USD 996 (GBP602) for those treated in the RACF [86] . It has been suggested that average hospital costs were higher for people admitted from RACF compared with those admitted from the community [5, 31] . Other studies estimated average inpatient costs per RACF resident of AUD 5,715 (GBP3165) in Australia and EUR 5177 in Norway [14, 35] .
Discussion
This review provides a comprehensive overview of international evidence surrounding clinical and health systemrelated outcomes of emergency transfer to hospital of people living in RACF. The findings show RACF residents experience high rates of transfer to the ED, comprise a distinct group of ED patients, and when compared with communitydwelling older people, present with higher acuity of disease and a different case-mix. Outcomes of emergency hospital transfers include a number of adverse clinical consequences and mortality remains high despite often intensive use of acute healthcare resources.
A previous systematic review by Arendts et al., described transfer rates of up to 1.5 ED visits per RACF resident bed/ per year associated with a diverse range of clinical presentations [88] . Lower rates of presentation with cardiac disease and neoplasm, and higher rates of infection and fall-related injury is a consistent finding. This may reflect greater susceptibility of RACF residents to these conditions or may indicate a more restricted referral pattern from RACF staff. Infection and injury may potentially be more treatable or reversible than other conditions, or may lead to more rapid clinical deterioration, lowering the threshold for acute transfer. It was not clear from the reviewed studies whether referral for particular presentations was guided by policy or individual clinical judgment and it is likely this varies between facilities.
Frequent, pre-existing disease, polypharmacy, cognitive and functional impairment may complicate acute illness and higher rates of delirium and confusion on presentation can contribute to difficulty in patient assessment and treatment. Thus management of acutely unwell RACF residents may be highly complex and time critical. There may also be differences in the goals of care, in balancing palliative and curative therapy for this compared with other ED patient groups.
A number of adverse clinical consequences of acute transfer of RACF residents were identified. In-hospital complications for this patient group were high compared with people admitted from the community [33] . Adverse events reported with inpatient treatment of RACF residents included falls, medication errors, nosocomial infection, delirium, pressure ulcers and potentially unnecessary invasive interventions [45, 52, 56] . Whether these are outweighed by the benefit of specialist hospital-based emergency care is unclear. Importantly, there is little evidence about patientcentred outcomes of care such as pain and symptom control, management of delirium or agitation and patient comfort and privacy.
High mortality rates were evident in the ED and with inpatient admission, possibly indicating some acute transfers are not associated with the intended outcomes of improved quality of life or increased life expectancy. Potentially, patients who are seriously unwell and die soon after transfer may benefit more from appropriate and earlier palliative care within the RACF. Alternatively, it may be that these adverse outcomes reflect late or delayed transfer of residents, or transfer of only the very ill and perhaps with improved recognition of deteriorating patients and earlier management, outcomes could be improved. This requires further exploration through prospective studies within RACF.
Overall, in the ED, residents of RACF experienced a high rate of intervention of varying levels of invasiveness. This may contribute to adverse clinical outcomes as well as increased costs of care and prolonged LOS in the ED. While these interventions may be necessary to ensure good patient care, their benefits have not been widely explored, and it could be argued that some could be undertaken in the RACF.
The current model of acute care for RACF residents may contribute to substantial healthcare costs through high rates of ambulance usage, investigation and inpatient admission. These would be of less concern if patient outcomes were clearly favourable. Despite frequent use of emergency ambulance services, no studies reported on the degree of prehospital intervention or treatment. Furthermore, there has been no evaluation of which residents could be treated by paramedics within the RACF, without ED transfer. It is therefore unclear if this type of emergency pre-hospital service is appropriate, if additional supports are required or if other community-based services may be more suitable to best care for these patients. In hospital, RACF residents experienced longer ED and inpatient LOS, and greater rates of re-presentation, compared with other patient groups, potentially exacerbating the problems of hospital and ED overcrowding and quality of care delivery.
The wide variation in study methodologies restricted synthesis and prevented meta-analysis. Studies were observational and from diverse healthcare systems, limiting conclusions of causality and generalisability of findings. It was not possible to specify results for subsets of RACF residents (e.g. low-versus high-level care). Nevertheless, we have systematically reviewed the current evidence and found a number of consistent findings across a range of international settings. These provide a broad description of clinical-, patient-and health system-related outcomes for RACF residents following emergency transfer to hospital.
Conclusion
The complex clinical presentations, high acuity and frequent adverse outcomes of RACF residents indicate the need for specialist emergency care for this population. However, exploration of risks and benefits of in-hospital acute and emergency care is currently limited by deficiencies in alternative models of acute care, significant variation in healthcare systems in different settings, and potential differences in capabilities between individual facilities and hospital outreach services. The current evidence is insufficient to appraise the quality of care provided, identify training requirements and develop evidence-based guidelines for emergency healthcare professionals caring for RACF residents. Ideally randomised trials are needed to systematically investigate outcomes of care from ED versus RACF-centric models of acute care. Future research should quantify patient-centred outcomes from current care pathways better, examine determinants of adverse outcomes of emergency transitions and explore efficacy of alternate emergency healthcare models.
Key points
• High proportions of residents of aged care facilities are admitted to emergency departments each year.
• Transfer to the emergency department may have adverse consequences for this group of patients.
• Alternative models of care might be more effective and cost effective.
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